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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 2, 7-16, and 18-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Clukey (US 5,644,460), hereinafter Clukey. 

3. Regarding claim 1 , Clukey discloses (Fig 3) an electrostatic discharge protection 
device (10; col 4 In 59-60) comprising: 

a first bipolar transistor (Q3; col 4 In 62) and a second bipolar transistor (Q2; col 
4 In 61) coupled in series (apparent in Fig 3: series is I/O Pin-40-C-30-GND), and 
an emitter (40) of the first bipolar transistor being coupled (col 5 In 9-10) to a 
protected node (I/O Pin) and an emitter (30) of the second bipolar transistor being 
coupled (col 5 In 8-9) to a grounded node (GND), the first bipolar transistor and the 
second bipolar transistor having a common collector (C; col 4 In 62). 

4. Regarding claim 2, Clukey discloses (Fig 4) the electrostatic discharge protection 
device of claim 1 , the first bipolar transistor (Q3) and the second bipolar transistor (Q2) 
being npn transistors (col 5 In 42-50, 55-58). 
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5. Regarding claim 7, Clukey discloses (Fig 4) the electrostatic discharge protection 
device of claim 2, the common collector being formed by a first n-type region (12; col 5 
In 36-37, 55-58). 

6. Regarding claim 8, Clukey discloses (Fig 4) the electrostatic discharge protection 
device of claim 2, the first n-type region being coupled to a first p-type region (41 ; col 5 
In 46-47, 55-58) and a second p-type region (31; col 5 In 46-47, 55-58), the first p-type 
region forming a base of the first bipolar transistor (col 5 In 46-47, 55-58), the second p- 
type region forming a base of the second bipolar transistor (col 5 In 46-47, 55-58). 

7. Regarding claim 9, Clukey discloses (Fig 4) the electrostatic discharge protection 
device of claim 8, comprising an n-type doped isolation region (15; col 5 In 42-43) that 
substantially surrounds and separates the first p-type region and the second p-type 
region. The term isolation region has been broadly interpreted to include any region 
that can separate regions from one another. Although the portions of regions 15 
underlying the p-type base regions 31 and 41 serve as collector regions, the portions of 
15 laterally adjacent to the p-type base regions 31 and 41 separate the p-type base 
regions 31 and 41. 

8. Regarding claim 10, Clukey discloses (Fig 4) the electrostatic discharge 
protection device of claim 9, comprising a second n-type region (40; col 5 In 49-50, 55- 
58) and a third n-type region (30; col 5 In 49-50, 55-58), the second n-type region being 
formed within the first p-type region (40 is clearly within 41; col 5 In 49-51) and 
separated from the first n-type region (40 is clearly separated from 12), the third n-type 
region being formed within the second p-type region (30 is clearly within 31 ; col 5 In 49- 
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51) and separated from the first n-type (30 is clearly separated from 12), the second n- 
type region (40) forming the emitter (col 5 In 49; In 10) of the first bipolar transistor (Q3) 
and the third n-type region (30) forming the emitter (col 5 In 49; In 8) of the second 
bipolar transistor (Q2). 

9. Regarding claim 1 1 , Clukey discloses (Fig 4) an electrostatic discharge 
protection device (10; col 5 In 34) comprising: 

a p-type semiconductor substrate (11; col 5 In 34-35, 55-58); 
an n-type buried layer (12; col 5 In 36-37, 55-58) provided in the p-type 
semiconductor substrate (clearly 12 is in 11; col 5 In 34-36); 

a first p-type region (41 ; col 5 In 46-47, 55-58) and a second p-type region (31 ; 
col 5 In 46-47, 55-58) overlying the n-type buried layer (41 and 31 clearly overly 12), the 
first p-type region and the second p-type region being separated from one another (41 
and 31 are clearly separated; col 5 In 40-42); 

a first n+ type region (40; col 5 In 49-50, 55-58) provided in the first p-type region 
(40 is clearly in 41; col 5 In 49-51); 

a second n+ type region (30; col 5 In 49-50, 55-58) provided in the second p-type 
region (30 is clearly in 31; col 5 In 49-51); and 

the first n+ type region, the first p-type region, and the n-type buried layer forming 
a first bipolar npn transistor (Q3; col 5 In 9-10, 36, 46-47, 55-58), the second n+ type 
region , the second p-type region, and the n-type buried layer forming a second bipolar 
npn transistor (Q2; col 5 In 8, 36, 45, 55-58), the first bipolar npn transistor and the 
second bipolar npn transistor including a common collector (12; col 5 In 36). 




Application/Control Number: 10/690,006 
Art Unit: 2811 



Page 5 



Further regarding claim 1 1, the term n+ is a relative term, and nothing in the 
specification or claims prevents reading this limitation onto regions 30 and 40. 

10. Regarding claim 12, Clukey discloses (Fig 4) the electrostatic discharge 
protection device of claim 1 1 , the first bipolar npn transistor and the second bipolar npn 
transistor being coupled in series (apparent in Fig 3: series is I/O Pin-40-C-30-GND). 

1 1 . Regarding claim 1 3, Clukey discloses (Fig 4) the electrostatic discharge 
protection device of claim 12, further comprising an n-well isolation region (15; col 5 In 
42-43) that separates the first p-type region and the second p-type region. The term 
isolation region has been broadly interpreted to include any region that can separate 
regions from one another. Although the portions of regions 15 underlying the p-type 
base regions 31 and 41 serve as collector regions, the portions of 15 laterally adjacent 
to the p-type base regions 31 and 41 separate the p-type base regions 31 and 41 . 

12. Regarding claim 14, Clukey discloses (Fig 4) the electrostatic discharge 
protection device of claim 1 1 , the first n+ type region functioning as an emitter of the first 
bipolar npn transistor (col 5 In 9-10), and the second n+ type region functioning as an 
emitter of the second bipolar npn transistor (col 5 In 8). 

13. Regarding claim 15, Clukey discloses (Fig 4) the electrostatic discharge 
protection device of claim 14, the first p-type region functioning as a base region (col 5 
In 46-47) of the first bipolar npn transistor (41 is clearly part of Q3), and the second p- 
type region functioning as a base region (col 5 In 46) of the second bipolar npn 
transistor (31 is clearly part of Q2). 
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14. Regarding claim 16, Clukey discloses (Fig 4) the electrostatic discharge 
protection device of claim 15, the n-type buried layer functioning as a common collector 
for both the first bipolar npn transistor and the second bipolar npn transistor (col 5 In 
36). 

1 5. Regarding claim 1 8, Clukey inherently discloses a method for fabrication of an 
ESD protection device (Clukey discloses the structure, which, inherently, must have 
been formed by providing the structure), the method comprising: 

providing an n-type buried layer (12; col 5 In 36-37, 55-58) in a p-type 
semiconductor substrate (1 1 ; col 5 In 34-35, 55-58); 

forming a first p-type region (41; col 5 In 46-47, 55-58) and a second p-type 
region (31; col 5 In 46-47, 55-58) overlying the n-type buried layer (41 and 31 clearly 
overly 12), the first p-type region and the second p-type region being separated from 
one another (41 and 31 are clearly separated; col 5 In 40-42); 

forming a first n+ type region (40; col 5 In 49-50, 55-58) in the first p-type region 
(40 is clearly in 41; col 5 In 49-51); 

forming a second n+ type region (30; col 5 In 49-50, 55-58) in the second p-type 
region (30 is clearly in 31; col 5 In 49-51); the first n+ type region, the first p-type region, 
and the n-type buried layer defining a first bipolar npn transistor (Q3; col 5 In 9-10, 36, 
46-47, 55-58), the second n+ type region , the second p-type region, and the n-type 
buried layer defining a second bipolar npn transistor (Q2; col 5 In 8, 36, 45, 55-58). 

Further regarding claim 18, the term n+ is a relative term, and nothing in the 
specification or claims prevents reading this limitation onto regions 30 and 40. 
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16. Regarding claim 19, Clukey inherently discloses (Fig 4) the method of claim 18, 
further comprising (Clukey discloses the structure, which, inherently, must have been 
formed) forming an n-well isolation region (15; col 5 In 42-43) that separates the first p- 
type region and the second p-type region. The term isolation region has been broadly 
interpreted to include any region that can separate regions from one another. Although 
the portions of regions 15 underlying the p-type base regions 31 and 41 serve as 
collector regions, the portions of 15 laterally adjacent to the p-type base regions 31 and 
41 separate the p-type base regions 31 and 41 . 

17. Regarding claim 20, Clukey discloses the method of claim 19, the first n+ type 
region functioning as an emitter of the first bipolar npn transistor (col 5 In 9-10), and the 
second n+ type region functioning as an emitter of the second bipolar npn transistor (col 
5 In 8), the first p-type region functioning as a base region (col 5 In 46-47) of the first 
bipolar npn transistor (41 is clearly part of Q3), the second p-type region functioning as 
a base region (col 5 In 46) of the second bipolar npn transistor (31 is clearly part of Q2), 
and the n-type buried layer functioning as a collector for both the first bipolar npn 
transistor and the second bipolar npn transistor (col 5 In 36). 

Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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19. Claims 3-5 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Clukey in view of Vashchenko et al. (US 6,560,081), hereinafter Vashchenko. 

20. Regarding claim 3, Clukey discloses the electrostatic discharge protection device 
of claim 1 , but does not disclose further comprising a clamp electrically coupled 
between the protected node and a base of the second bipolar transistor. Vashchenko is 
analogous art, which discloses (Fig 2) a clamp (104; col 3 In 5-6) electrically coupled 
between a protected node (102; col 3 In 1-2) and a base (116; col 3 In 13-14, 18-19) of 
a bipolar transistor (1 14; col 3 In 1 3-14). 

21 . Further regarding claim 3, the field of endeavor is electrostatic discharge 
protection devices utilizing bipolar transistors coupled between a protected node and a 
ground node, for both Clukey (col 4 In 59-62; Fig 3) and Vashchenko (col 3 In 13-15, col 
4 In 16-17,^ Fig 2). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify Clukey by providing the clamp (104) of 
Vashchenko between the protected node (Clukey I/O Pin) and the base of the bipolar 
transistor whose emitter is connected to ground (Clukey Q2); for at least the purpose of 
fast switching of the bipolar transistor (Vashchenko col 3 In 47-49). 

22. Regarding claim 4, Vashchenko discloses the clamp comprising a two-terminal 
circuit (110 and 112; col 3 In 5-9). 

23. Regarding claim 5, Vashchenko discloses the two-terminal circuit being 
configured to breakdown before the bipolar transistor (col 3 In 41-44) to reduce the 
overall trigger voltage of the electrostatic discharge protection device (col 3 In 44-47). 
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24. Regarding claim 17, Clukey discloses the electrostatic discharge protection 
device of claim 16, but does not disclose further comprising a two-terminal circuit 
electrically coupled between the protected node and a base of the second bipolar 
transistor, the two-terminal circuit being configured to breakdown before the first and 
second bipolar transistor break down to reduce the overall trigger voltage of the 
electrostatic discharge protection device. Vashchenko is analogous art which discloses 
(Fig 2) a clamp (104; col 3 In 5-6) electrically coupled between a protected node (102; 
col 3 In 1-2) and a base (116; col 3 In 13-14, 18-19) of a bipolar transistor (1 14; col 3 In 
13-14) , the two-terminal circuit being configured to breakdown before the bipolar 
transistor (col 3 In 41-44) to reduce the overall trigger voltage of the electrostatic 
discharge protection device (col 3 In 44-47). 

25. Further regarding claim 17, the field of endeavor is electrostatic discharge 
protection devices utilizing bipolar transistors coupled between a protected node and a 
ground node, for both Clukey (col 4 In 59-62; Fig 3) and Vashchenko (col 3 In 13-15, col 
4 In 16-17, Fig 2). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify Clukey by providing the clamp (104) of 
Vashchenko between the protected node (Clukey I/O Pin) and the base of the bipolar 
transistor whose emitter is connected to ground (Clukey Q2); for at least the purpose of 
fast switching of the bipolar transistor (Vashchenko col 3 In 47-49). 
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26. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Clukey in 
view of Vashchenko as applied to claim 4 above, and further in view of 
Mallikarjunaswamy et al (US 6,888,710) - hereinafter Mallikarjunaswamy. 

27. Regarding claim 6, the combined device of Clukey and Vashchenko differs from 
the claimed invention only in not disclosing the two-terminal circuit comprising “an 
NMOS transistor.” Mallikarjunaswamy discloses an analogous ESD protection device 
and teaches the use of a clamp comprising a two-terminal circuit comprising an NMOS 
transistor (col 3 In 39-41). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify Clukey by providing 
a clamp electrically coupled between the protected node and a base of the second 
bipolar transistor, the clamp comprising a two-terminal circuit, the two-terminal circuit 
comprising an NMOS transistor, as taught by Mallikarjunaswamy: at least to dissipate 
charge from the protected node almost instantly (Mallikarjunaswamy: col 3 In 60-62). 

28. Further regarding claim 6, modification to Clukey (as applied to claim 3) has been 
described in view of Mallikarjunaswamy only, since applicant’s amendment to claim 6 
does not strictly require the modification to Clukey in view of Vashchenko. 

Response to Arguments 

29. Applicant's arguments filed 11/14/2005 with respect to claims 1-5 and 7-20 have 
been fully considered but they are not persuasive. 

30. Applicant's arguments with respect to claim 6 have been considered but are moot 
in view of the new ground(s) of rejection. 
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31 . Examiner concurs with applicant’s observation that “Independent claim 1 (and 
11) positively recites an electrostatic discharge protection device having a first bipolar 
transistor and a second bipolar transistor.” Examiner does not concur with applicant’s 
argument that “These advantageously claimed features are not taught or suggested by 
the patents granted to Clukey and Vashchenko et al.; either alone or in combination.” 
Clukey discloses (Fig 3) an electrostatic discharge protection device (1 0; col 4 In 59-60) 
comprising: a first bipolar transistor (Q3; col 4 In 62) and a second bipolar transistor 
(Q2; col 4 In 61). 

32. Regarding applicant’s arguments that “Clukey teaches away from the 
advantageously claimed invention because Clukey teaches that a third transistor is 
required” and that “Applicants advantageously claimed invention is distinct from - and 
superior to - the device taught by Clukey”, examiner notes that applicant’s claim 
language (“comprising”; claim 1 line 1) is open-ended. Clukey adds to, but does not 
teach away from, applicant’s invention as claimed; which is not distinct from Clukey, 
since “comprising" allows for additional elements. 

33. Examiner concurs with applicant’s observation that “element 15 is part of the 
common collector.” However, examiner maintains the rejection of claim 9. Clukey 
discloses (Fig 4) base regions 31 and 41 are isolated from one another by, inter alia, 
upper portions of 1 5. Examiner does not concur with applicant’s argument that “Clukey 
does not teach that either the common collector element 15 or the isolation elements 
14/16 and 14’/16' substantially surround the first p-type region and the second p-type 
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region as advantageously claimed.” Clukey discloses (Fig 4) that first p-type region (41) 
and second p-type region (31) are surrounded by 14, 15, and 16. 

34. Examiner concurs with applicant’s observation that “Vashchenko et al. does not 
teach or suggest a first bipolar transistor and a second bipolar transistor having a 
common collector as advantageously claimed” but finds this argument moot, since 
Vashchenko has not been relied upon to teach these elements. 

35. Examiner concurs with applicant’s observations that “a three transistor structure 
has a very different electrical operation than a single transistor structure” and that 
“Clukey states that the single transistor structure... is problematic.” However, as is 
known to students of introductory electrical engineering, operating principles of one, 
often simple, circuit are frequently used to advantageously modify other, often larger, 
circuits. Examiner does not concur with applicant’s argument that “it would not be 
obvious to one of ordinal skill in the art to add a portion of the Vashchenko et al. circuit 
to the Clukey circuit. The field of endeavor is electrostatic discharge protection devices 
utilizing bipolar transistors coupled between a protected node and a ground node, for 
both Clukey (col 4 In 59-62; Fig 3) and Vashchenko (col 3 In 13-15, col 4 In 16-17, Fig 
2). Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify Clukey by providing the clamp (104) of Vashchenko between the 
protected node (Clukey I/O Pin) and the base of the bipolar transistor whose emitter is 
connected to ground (Clukey Q2); for at least the purpose of fast switching of the bipolar 
transistor (Vashchenko col 3 In 47-49). 




Application/Control Number; 10/690,006 
Art Unit: 2811 



Page 13 



Conclusion 

36. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew O. Arena whose telephone number is (571) 
272-5976. The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Eddie Lee can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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